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Introduction
In the last ten to fifteen years it could be observed that production of goods and services in developed economies increasingly required besides such traditional factors as physical capital and labour also skills, know-how, organizational structures and other factors referred to as "intangible" assets. Investment in information and communication technologies (ICT) was recognized as one of the most prominent of these factors and there was extensive empirical research on it in the last years (see Pilat and Lee 2001 and Pilat 2003 for recent reviews of the empirical literature). The contribution of human capital to economic growth at aggregate, sectoral and firm levels has been properly appreciated since a long time (see e.g. Jorgenson and Fraumeni 1995) ; recently many prominent economists were engaged in an intensive discussion on the reasons for the observed shift of labour demand toward high-skilled workers (see e.g. Johnson 1997 and the other contributions of the symposium in the Spring 1997 issue of the Journal of Economic Perspectives). New organizational practices were a further important intangible factor whose impact on firm efficiency and performance was analyzed in the last years (see Arnal et al 2001 and Murphy 2002 for a survey of the empirical literature on this subject).
Already at the beginning of the nineties some authors indicated at the relevance of complementarities between the factors ICT, organization and human capital as the most important characteristic of a new firm paradigm (see e.g. Milgrom and Roberts 1990) . Since then a number of empirical studies showed that such effects do exist and contribute significantly to firm performance (see Brynjolfsson and Hitt 2000 for a review of the empirical literature in this field).
The present study explores empirically the hypothesis that ICT, new organizational practices and human capital are important determinants of firm efficiency and performance, further that the combined use of these three factors leads to a mutual strengthening of their impact on firm performance. The analytical framework is that of a production function at firm level. The study's new contribution to empirical literature consists in being the first empirical study of this type for Switzerland 1 , using a rich data set at firm level which were collected by means of a postal survey and giving particular attention to the complementarity issue (several approaches) and to the endogenization of the technology and organization variables. In addition, we focused to some statistical problems typically related to survey data; multiple imputations were used to substitute for missing values (problem of item non-response) and some sensitivity analysis was done with respect to the applied imputation methods. Despite these advantages there are also shortcomings of the study, the principal one being that it is only a cross-section analysis which does not allow the test of causal relations, the use of lags between variables, etc.
The set-up of the paper is as follows: section 2 sketches the analytical background of the paper related to new theories on the combined influence of ICT, organizational factors and human capital on firm performance. Section 3 gives descriptive information on the existence and diffusion of ICT and new organizational practices in the Swiss business sector. In section 4 we describe our data. In section 5 we present and discuss the specification of the two versions of the empirical model (basic model and "compact" model) . Section 6 and 7 contain the results of the econometric estimates of the basic model and the "compact" model. In section 8 we present the results on the complementarity relations. Finally, we summarize the main findings, indicate some directions of future research and draw some policy conclusions.
Analytical Framework

The New Firm Model
The last ten to fifteen years have witnessed a constellation of important changes of the production process such as the extensive use of computer-aided production technologies, the advances in information and communication technologies, the emerging of new ideas how to organize firms, changes in the skill requirements of labour and changes in employee preferences toward more flexible working conditions. On this ground, recently many authors even postulated a shift to a new "firm paradigm". Some of them focus their attention mainly to technological changes, some find the introduction of new organizational practices a central characteristic of this "paradigm change", a third group concentrates primarily on the shift of firm demand to high-skilled labour in the last twenty years and analyzes the determinants of this shift. In this section we briefly review some of this literature. Milgrom and Roberts (1990) , focusing mainly to manufacturing, proclaim the replacement of the "mass production model by the vision of a flexible multiproduct firm that emphasizes quality and speedy response to market conditions while utilizing technologically advanced equipment and new forms of organization" (p. 511). Changes in the production techniques and their implications for firm efficiency and performance build the main subject of their theoretical analysis. Lindbeck and Snower (2000) analyze the shift from "'Tayloristic' organization (characterized by specialization by tasks) to ‚holistic' organization (featuring job rotation, integration of tasks and learning across tasks)" (p. 353). Bresnahan et al. (2002) take the relative demand of skilled-labour as starting point of their analysis and consider the increased use of "complementary systems" of information technologies, workplace organization and product innovation as drivers of skill-biased technical change. A point which is central in all types of analysis and also builds a common characteristic of them is the existence of complementarities among several factors which mutually enhance their impact on firm performance.
Role of ICT
The benefits of ICT for a firm include savings of inputs, general cost reductions, higher flexibility, improvement in product quality, etc. The new technology may save labour or some specific labour skills; it may reduce capital needs through, for example, increased utilization of equipment, reduction of inventories or space requirements, etc. It may also lead to higher product quality or better conditions for product development. Moreover, it may increase the flexibility of the production process allowing the exploitation of economies of scale (see e.g. Roberts 1990, 1995) . A specific feature of ICT is related to networking and communication.
As new technologies reduce the cost of lateral communication, firms use these technologies to facilitate communication among employees and reduce co-ordination costs. Monitoring technologies can also be used to reduce the number of supervisors required in the production process. Thus, the use of ICT has direct implications for firm organization.
While inventions that lead to improvements in ICT are quickly available throughout the economy, complementary organizational changes involve a process of co-invention by individual firms (Bresnahan and Greenstein 1997) . Identifying and implementing such organizational changes is difficult and costly. These adjustment difficulties lead to variation across firms in the use of ICT, its organizational complements and the resulting outcomes.
Role of New Organizational Practices
Theories have been developed to explain why new high-skill, high-involvement workplaces may be more effective (see e.g. Ichniowski et al. 2000) . These can be divided, first, into theories that focus on the effort and motivation of workers and work groups and suggest that due to the positive worker incentives created by new organizational forms the worker performance increases. A second group of theories focuses on changes of the structure of organizations that improve efficiency. We concentrate here more on this second group. These theories imply that new arrangements can make organizational structures more efficient. For example, decentralizing decision-making to self-directed teams can reduce the number of supervisors and middle managers required while improving communication; employee involvement can eliminate or reduce grievances and other sources of conflict within the firm, thus improving performance.
Also for the organizational practices there exist interdependencies with other factors and inputs. Some of the changes of work design are associated with the introduction and diffusion of information technologies within the firm. For example, Greenan and Guellec (1994) show in a theoretical paper that the relative efficiency of a centralized mode of firm organization in which knowledge is confined to specialized workers and a decentralized one in which every worker participates in learning depends on the technological level of the firm: "whereas the centralized style is more efficient when the technological level is low, the decentralized one becomes more efficient when the technological level is higher" (p. 173).
Role of Human capital
The shift toward skilled workers appears to have accelerated in the last twenty years. While many factors have contributed to this increase most authors think that this effect is attributable primarily to skill-based technical change. The size, breadth and timing of the recent labour demand shift have led many to seek skill-biased technical change in the largest and most widespread new technology of the last years, ICT (see Bresnahan et al. 2002) . On the one hand, high-skilled labour is a precondition for the use of ICT; for example, training in problem-solving, statistical process controls and computer skills can increase the benefits of ICT. On the other hand, highly computerized systems not only systematically substitute computer decision-making for human decision-making in routine work, but also produce a large quantity of data which needs high-skilled workers, managers and professionals to get adequately utilized.
Role of Complementarities
The use of ICT, new organizational practices and human capital build a "complementary system" of activities (Bresnahan et al. 2002, p. 341ff; Milgrom and Roberts 1995, p. 191ff.) .
According to Milgrom and Roberts (1990, p. 514) "the term ‚complement' is used not only in the traditional sense of a specific relation between pairs of inputs but also in a broader sense as a relation among groups of activities". For example, modern advanced manufacturing techniques consist of a bundle of technology elements implying considerable complementarities among these technology elements; a standard illustration refers to the use of CAD which leads to complementarities with other programmable manufacturing equipment. But complementarities are found also with respect to organization and human capital.
According to the formal definition of complementarity of a firm's two discrete activities with respect to some performance variable, following proposition can be postulated based on the theory of supermodularity (see e.g. Athey and Stern 1998, p. 8f.): suppose there are 2 activities A 1 and A 2 , each activity can be performed by the firm (A i = 1) or not (A i =0). The function F(A 1 , A 2 ) (e.g. F is firm performance) is "supermodular" and A1 and A2 are "complements" only if: F (1,1) -F(0,1) >= F(1,0) -F(0,0) , i.e. performing the first activity together with the second one yields a higher incremental effect on F (performance) than when performing the first activity alone. This proposition is quite useful for testing empirically complementarity.
Production Function Framework
The above discussion of the literature shows that there are some common testable hypotheses with respect to the contribution of ICT, new organizational practices and human capital to firm efficiency and performance which can be at best put together in the framework of a production function containing besides the classical production factors labour and physical capital also the new ones, ICT capital, organization capital and human capital (see performance which can be traced back to complementarities among them.
Use of ICT and New Organizational Practices in the Swiss Business Sector
Information and Communication Technologies (ICT)
Between 1995 and 2000, as in many other OECD countries, the use of information technologies in Swiss business sector has increased at a tremendous rate. In 2000 94.0% of all firms (with more than 5 employees) used a personal computer, 86.1% e-mail and 78.0% internet; about 55% of internet users disposed of a homepage (see Arvanitis et al. 2002) . Many firms used also more complicated networking-technologies (electronic data exchange with other firms (EDI), firm computer networks (LAN/WAN), intranet and extranet).
We concentrate here on internet and intranet, both of them technologies which permit a high degree of networking among various firm activities. 81.3% of manufacturing firms used in the year 2000 internet, almost as frequent as firms in the service sector (79.5%) but significantly more often than construction enterprises (69.4%) (see table 1 ). On the whole 27.0% of firms used in 2000 an internal network (intranet); this percentage was about the same in the manufacturing and in the service sector (28.2% and 31.6% respectively), it was considerably lower in the construction industry (11.3%).
On the whole, Swiss firms are well-equipped with information technology; compared to other countries Switzerland is ranked (with respect to the overall diffusion of information technologies) behind the USA and the Scandinavian countries, but ahead of other European countries (see Arvanitis/Hollenstein 2002) .
More important with respect to firm performance than the mere incidence of ICT may prove to be the intensity of use of new technology inside a firm. Table 2 presents some information on the percentage of employees using internet and intranet respectively. On the average, 28.6% of the employees of all firms applying this technology used in 2000 internet in their work, 50.7% of the employees of all firms having intranet made use of it in their daily work.
There are considerable differences with respect to the intensity of use of ICT among the sectors of the economy. The employees of service firms are more strongly integrated via internet and/or intranet (36.5% and 59.4% respectively) than those in manufacturing (20.0% and 41.7% respectively) and in construction firms (15.7% and 34.9% respectively).
New Organizational Practices
Two main forms of flexible organization are team-working (work in formally organized project groups, teams, quality circles, semi-autonomous groups, etc.) and job rotation.
According to These forms of flexible workplace organization could be found in all sectors of the economy, but in manufacturing at the strongest, particularly job rotation. 20.8% of all firms reported that they intensively used team-work; for job rotation is the share of firms intensively using it 4.2% (see table 2 ). There are no significant differences with respect to the intensity of use of these forms of flexible organization among the sectors of the economy.
Parallel to these organizational changes also a decentralization of decision-making within enterprises has taken place. 40.0% of all firms declared in a representative survey conducted in 2000 that since 1995 management has delegated various competences to their employees or teams of employees, aiming at a decentralization of firms' decision-making process (see table   3 ). Only 2.9% of them found that a shift toward stronger competences not of workers but of managers has taken place since 1995, for 57.0% of firms there was no change with respect to within-firm competence delegation. This decentralization effect was at strongest in manufacturing. The shift of competences toward workers was only weakly reflected in changes of the formal organization structure: only 9.4% of the firms reported a decrease of the number of managerial levels since 1995, for 85.8% remained the overall organization structure unchanged (table 3) ; there were no significant differences among the sectors of the economy with respect to this phenomenon.
Vocational Education and Job-related Training
The share of employees with university and other tertiary-level education (business and technical colleges, etc.) in the Swiss business sector was 18.7% in 1999 ( 
Impact of ICT and New Organizational Practices on Firm Performance
It is interesting to compare managers' subjective assessment of the impact on performance of the introduction and use of ICT and new organizational practices with the results of a microeconometric model like the one to be presented in one of the next sections. 60.8% of all firms using ICT reported a positive impact of ICT use on overall firm efficiency, 38.1% of them could not ascertain any change, only 1.1% found that the use of ICT led to an efficiency decrease (see table 5 ). There are not large differences among the sectors (with the exception of the construction sector). Even if we take into consideration that managers may have a "positive bias" toward ICT use, it is quite remarkable that almost 40% of users could not identify any positive impact on efficiency; firms do not consider ICT to be a panacea for all kinds of problems. Our analysis finds also an overall positive effect of ICT use.
In view of our results (see section 7) it is rather astonishing that 70.4% of all firms applying some or all of the new organizational practices assessed the impact of these changes on firm efficiency to be positive; only 26.7% of them could not find any influence, the assessments with respect to the impact of organizational change on firm efficiency are quite similar among the sectors of the economy. Do managers exaggerate this effect in order to justify their own involvement in introducing and carrying through new organizational practices? The question is sensible but difficult to answer without further information.
Data
The data used in this study were collected in the course of a specific survey among Swiss enterprises using a questionnaire which included questions on the incidence and within-firm diffusion of several ICT technologies (e-mail, internet, intranet, extranet, etc.) Further, we used the multiple imputations technique by Rubin (1987) 2 The questionnaire was based to a considerable extent to similar questionnaires used in earlier surveys (see EPOC 1997 , Francois et al. 1999 , Vickery/Wurzburg 1998 , Canada Statistics 1999 . Versions of the questionnaire in German, French and Italian can be found in www.kof.ethz.ch. 3 The descriptive analysis of the data for ICT and human capital in section 3 was based on a sample of 2648 firms with at least 5 employees. The information on organization was raised only for firms with at least 20 employees (sample of 1667 firms). As a consequence, we could use data for 1667 firms for the econometric analysis.
Model Specification and Variable Construction
Basic Model
Throughout this study we use the logarithm of sales per employee as dependent variable. As a consequence, we insert a right-hand variable to control for material and service inputs (logarithm of the value of material and service inputs per employee). Since we do not dispose of data on physical capital, we rely on extensive industry controls to seize the influence of this important variable.
As measures for technology input, particularly ICT input ("ICT capital"), we use the intensity of use of two important network technologies, internet (linking to the outside world) and intranet (linking within the firm). This intensity is measured by the share of employees using internet and intranet respectively in their daily work. The firms were asked to report this share not by a precise figure but within a range of twenty percentage points (1% to 20%, 21% to 40% and so on). Based on these data we constructed five dummy variables for each technology covering the whole range from 1% to 100% (see note to table 6). The idea behind this variable is that a measure of the diffusion of a certain technology within a firm would be a more precise proxy for "ICT capital" than the mere incidence of this technology or some "employee voice", is associated with practices such as individual job enrichment schemes, employees being consulted in groups, employees having more decision competences, the existence and diffusion of work in (formally constituted) teams, etc. Our data enable us to construct the following dummy variables covering most of the above-discussed aspects of organisational capital: intensive use of team-work (project groups, quality circles, semiautonomous teams, etc.); intensive use of job rotation; decrease of the number of management levels; overall shift of decision competencies from managers to employees; employees having the competence to solve relatively autonomously emerging production problems (production) or to contact customers (sales) (see also note to table 6). We expect an overall positive correlation of organizational variables with average labour productivity, but we do not have sign expectations for every single variable.
We include three more variables which are related to workplace organization but are not components of organizational capital per se. The first one is referring to incentive-based compensation and is a dummy variable for the existence of employee compensation according A third important category of production inputs is related to human capital. We use three variables to approximate human capital: the share of employees with vocational education at the tertiary level (universities, business and technical colleges, etc.); the share of employees receiving job-related training (internal and/or external training courses initialized or supported by the firm); a dummy variable for strong orientation of training toward computer training (see also note to table 6). According to standard analysis (see e.g. Barro and Lee 1994) we expect a strong positive correlation of these variables to labour productivity.
"Compact" Model
In the basic model ten dummy variables for the use of internet and intranet are proxies for "ICT capital", six organizational variables are used to approximate "organizational capital"
and three variables are proxies for human capital. In order to be able to assess the relative significance of the three variable blocks for labour productivity, one has to make the overall measures for these variables comparable. We applied two separate procedures to construct composite indices for technology, organization and human capital based on the proxies for these variables. In the first version a composite index was calculated as the sum of the standardized (average 0; standard deviation 1) values of the variables. For the technology variable (TECHNS) the original variables for the use of internet and intranet (measured on a five-point Likert scale) were used for the standardization procedure (see also note to table 7).
The organizational variable (ORGANS) was constructed as a sum of the stardardized values of the six constituent variables, the human capital variable (HUMANS) as a sum of the three constituent variables (see note to table 7). In the second procedure we used the factor scores of the one-factor solution of a principal component factor analysis of the three sets of variables as composite indices for technology (TECHF), organization (ORGANF) and human capital (HUMANF) (see table A.5 for the details).
The "compact" model contained either the variable set TECHNS, ORGANS and HUMANS or TECHF, ORGANF and HUMANF besides the variables for labour compensation, labour flexibility and working time flexibility and the controls for industry and material and service inputs. A second reason for specifying the "compact" model was the possibility of investigating the issue of the complementarity between technology, organization and human capital; the composite indices are considered as metric variables and interaction terms of these variables can be inserted in the model (see section 8). Tables 6 contains the is not significant. The general tendency is that the higher the intensity of use of these technologies among the a firm's employees, the higher is also the positive correlation to labour productivity. The coefficients of the internet dummy variables become larger the higher the share of the employees using this technology up to 80%; the coefficient of the fifth dummy variable (81%-100%) is somewhat lower than that of the fourth one (61%-80%). In the case of the intranet dummies this regularity of increasing coefficients can be found up to 60%, then the next coefficient (61%-80%) is lower than that for the range of 41% to 60%, the coefficient for the range 81%-100% is the largest of the coefficients for intranet use. Thus, there is a more or less systematic positive correlation between the level of intensity of use of ICT and the level of labour productivity. With respect to intranet there are no differences between manufacturing and service firms. According to the results in column 3 and 4 the use of internet is less important for firm performance in the manufacturing than in the service sector, presumably due to the existence of a considerable share of production workers that do not perform a desk job and are not equipped with a PC and an internet connection.
Results for the Basic Model
In the estimates for all firms we could find statistically significant positive effects for two organizational variables, for the within-firm use of team-work (project groups, quality circles, semi-autonomous teams, etc.), a component of "work design", and for the existence of employee competence to contact autonomously firm customers (an aspect of "employee voice"). The team-work effect is considerably more important for the service than for the manufacturing firms; team-work is less relevant in manufacturing because of the lack of mass-production industries (e.g. automobile industry) in the Swiss economy which most often apply this organizational practice form (e.g. semi-autonomous production teams). No effect could be found for another dimension of "work design", the change of the number of management levels. The descriptive analysis showed that only few firms reported such a change (see table 3), although the dominant discourse in the management literature in the nineties has been that the flattening of the overall firm structure would enhance firm performance. A possible explanation for this behaviour may be found in the size distribution of Swiss firms with a (relative to other economies) very large share of small firms with very few hierarchical layers. There was also no indication of significant effects for the overall delegation of competences from managers to employees (except for a rather weak negative effect for manufacturing). Finally, we obtained a statistically significant positive coefficient for employee competence to solve autonomously problems in the production sphere only for manufacturing in which physical production is dominant. We conclude that an overall shift of competences towards employees may prove to be too unspecific to lead to a positive performance impact; moreover it is the clear-targeted delegation of specific competencies from managers to employees, for example, with respect to production and customer problems, that could enhance productivity.
On the whole, the organizational variables correlate considerably weaker with the dependent variable (and explain less of its variance) than the technological variables; the average absolute value of the standardized coefficients of the organizational variables is 0.028, that of the technological variables 0.087 (see column 2 in table 6).
All three proxy variables for human capital have, as expected, statistically significant positive coefficients in the estimates for all firms. The strongest effect comes from formal education, but job-related training is also important; computer training seems to be a quite effective type of training, it also helps to utilize ICT more efficiently (complementarity effect; see section 8). Human capital is more relevant for firm performance in the manufacturing than in the service sector on the whole; there are of course modern service industries in which the human capital intensity is very high (business services, banking and insurance). The average value of the standardized coefficients of the human capital variables is 0.054; thus, human capital ranks next to technology with respect to the strength of the correlation to labour productivity.
Employee compensation according to team performance correlates significantly positive with productivity via positive employee incentives. Finally, part-time work and -rather unexpected -yearly flexible working time are negative correlated to firm performance. Parttime work is still not particular popular among Swiss personnel managers, numerical labour flexibility is not the device typically applied to enhance productivity. The typical career of a well-qualified male employee based mostly, even in the nineties, on a full-time job; part-time work remained primarily the domain of middle-and low-skilled persons.
In sum, we found significant positive correlations for many of the single variables belonging to the three main variable blocks (technology, organization and human capital); the strongest effects are traced back to technology, the proxies for human capital are somewhat weaker than those for technology, the organizational variables show the weakest relation to productivity. statistically satisfactory instrument equations with the available data.
Complementarity Relations
We investigated the complementarity of technology, organization and human capital with respect to labour productivity in the framework of a production function by using several approaches (see Athey and Stern 1998 for a thorough discussion of these matters). capital and technology and a much weaker one between these two variables and organization, whereas the relation of organization to human capital is somewhat stronger that that to technology.
Second, we inserted in both versions of the "compact" model in This result can be interpreted as a hint for the existence of complementarity of ICT and human capital, which means that the combined use of ICT and human capital in a firm would enhance its performance beyond the direct effects of these factors taken alone.
Third, we studied the complementarity question in the framework of the basic model which We decided to test this restriction for the binary defined activities "use of internet by the employees" (0: up to 20% of the employees; 1: more than 20% of the employees), "use of intranet by the employees", (0: up to 40% of the employees; 1: more than 40% of the employees); "intensity of use of team-work" (see dummy variable for team-work), "use of human capital" (0: share of employees with high education up to 10%; 1: more than 10% of employees with high education) (see also note to (1,1) are positive and statistically significant (test level of 10%) for every pair of activities taken into consideration. The complementarity condition is fulfilled only for the activities "use of internet" and "use of human capital" and "use of intranet" and "use of human capital".
Also this approach leads to the same result as in the third paragraph of this section: if complementarities with respect to labour productivity exist, they exist between the ICT and human capital; organizational factors do correlate positively directly to productivity, but no synergy effects with ICT and human capital could be found for the firm sample used in this study.
On the whole, we could find evidence only for the complementarity between ICT and human capital. One reason for not being able to identify any other complementary effects may be that, as some longitudinal studies show, firms using ICT for a short time (e.g. less than years in the Australian case) appear to have little complementary relation with organizational changes; moreover, the impact not only of ICT use but also of complementary changes tends to fade away with the length of ICT use (see e.g. Gretton et al. 2002) .
Summary and Conclusions
The basic model yielded positive coefficients for all but one of the dummy variables for the intensity of use of internet and intranet as measured by the share of employees using these technologies in daily work. Positive effects were also obtained for the three variables measuring human capital (share of employees with education at the tertiary level and jobrelated training respectively, high importance of computer training). The results for the organizational variables were mixed: positive effects for team-work and delegation of competences to employees to solve autonomously production problems (only in manufacturing) and to contact customers; negative effects of job rotation and overall delegation of competences from managers to employees in manufacturing.
We also found considerable positive correlations with labour productivity for two types of composite variables for ICT and for human capital (sum of stardardized values of the single variables, factor scores of the one-factor solution of a principal component factor analysis).
There was a positive effect also for the composite variables for organization, but it was considerably weaker as those for technology and human capital; moreover this effect became insignificant in the 2SLS estimation.
On the whole, the results for all three variable blocks seem to be quite robust across several specifications (single variables, two types of composite variables, instrumented versions).
There is also evidence for strong positive complementarity between ICT and human capital but not between these two factors and organization (at least in the way workplace organization was measured and specified in this study).
A comparison with other similar studies (see table 11 ) 6 shows that most studies find a positive effect for ICT and organization respectively, some of them also for human capital; most American studies in the table did not find a significant positive effect for human capital. With respect to these direct effects Swiss firms tend to give more attention to human capital than to organization relative to firms in other countries. What about complementarities? The American studies find all three possible types of complementarities between ICT, organization and human capital to be significant; the Australian study shows the existence of complementarities primarily between ICT and human capital and -somewhat weakerbetween ICT and organization. In the European studies there is a tendency for complementarities between ICT and human capital and organization and human capital (as in our study). The results are indicative but not completely comparable because some of the observed differences can be traced back to differences with respect to the sectors and industries covered in the studies, the specification of the organizational variables and the nature of the investigations (cross-sectional versus longitudinal).
The main shortcoming of this study is that no data were available for a longitudinal study which would allow us to take into consideration possible lags between the variables and to test causal relationships between the explanatory factors and firm performance. We hope in the next future to be able to repeat the survey 2000, so that data for an additional time point would become available.
Finally, we make a remark to possible policy implications of the observed complementarity between education and training and the use of ICT: if there is public support for training, education, etc., for example through subsidies, then knowledge of such complementarities is useful for policy makers because it can lead to the more effective choice and combination of policy initiatives and measures. 
___________________________________________________________________________
Note: data of 2648 firms (internet, intranet) and 1667 firms (job rotation, team work) resp.; multiple imputations for missing values (see section 4); the data were corrected for unit non-response bias and weighted in order to reflect the population of Swiss enterprises belonging to the 2-digit industries listed in table A.1. (1): percentage of the firms reporting value 4 or value 5 on a five-point Likert scale ___________________________________________________________________________ Note: data of 2648 firms (internet, intranet) and 1667 firms (job rotation, team-work) resp.; multiple imputations for missing values (see section 4); the data were corrected for unit non-response bias and weighted in order to reflect the population of Swiss enterprises belonging to the 2-digit industries listed in table A.1. (1) employees (2) (see section 4) ; the data were corrected for unit non-response bias and weighted in order to reflect the population of Swiss enterprises belonging to the 2-digit industries listed in table A.1. (see section 4) ; the data were corrected for unit non-response bias and weighted in order to reflect the population of Swiss enterprises belonging to the 2-digit industries listed in table A.1. (see section 4) ; the data were corrected for unit non-response bias and weighted in order to reflect the population of Swiss enterprises belonging to the 2-digit industries listed in table A.1. (1) : number of employees calculated in full-time equivalents; (2): dummy variables (value 1 for firms reporting that the share of employees using internet (intranet) is between 1% and 20%, 21% and 40%, 41% and 60%, 61% and 80%, 81% and 100% respectively; reference group: firms which do not use internet (intranet)); (3): dummy variable (value 1 for firms reporting that the use of team-work (project groups, quality circles, semi-autonomous teams, etc.) or job rotation is ‚widespread' (values 4 and 5 on a five-point Likert scale)); (4): dummy variable (value 1 for firms reporting that since 1995 (not further specified) competences were transferred from managers to employees); (5): dummy variables (value 1 for firms reporting that at the workplace level employees have the competence to solve autonomously emerging production problems or to contact autonomously customers (values 4 and 5 on a five-point Likert scale)); (6): dummy variable (value 1 for firms reporting that the number of managerial levels decreased since 1995); (7): education at the tertiary level (universities, technical and business colleges, etc.); (8): job-related training: internal and/or external training courses initialized or supported by the firm; (9): dummy variable (value 1 for firms reporting that computer training is ‚important' (values 4 and 5 on a five-point Likert scale)); (10): dummy variable (value 1 for firms reporting that employee compensation according to team performance is ‚important' (values 4 and 5 on a five-point Likert scale)); (11): dummy variable (value 1 for firms reporting that part-time work (flexible yearly working time) is ‚important' (values 4 and 5 on a five-point Likert scale)); equations include also 2-digit industry controls (27 dummies); ***, **, * denote statistical significance at the 1%, 5% and 10% level respectively; heteroscedasticity robust standard errors (White procedure). Table 7 : Compact Model: Average Labour Productivity (log(sales per employee) 1999 (1) ) (OLS estimates of versions of the model with composite indices for technology, organization and human capital based on stardardized values (first version) or factor scores (second version)) ___________________________________________________________________________ Explanatory variables (1) (2) (3) (4) (5) (1) : number of employees calculated in full-time equivalents; (2): sum of the stardardized variables for user intensity of internet and intranet (two variables measured on a five-point Likert scale); (3): sum of the standardized variables for work place organization (six dummy variables for: job rotation; team work; decrease of the number of managerial levels since 1995; overall transfer of (unspecified) competences from managers to employees since 1995; employees have at the workplace level the competence to solve autonomously emerging production problems; employees have at the workplace level the competence to contact autonomously customers); (4): sum of the standardized variables for human capital (three variables: share of employees with high education; share of employees receiving job-related training; dummy variable for computer training); (5): factor scores of a one-factor solution of principal component factor analysis of the two variables for information technology mentioned in note (2) above; (6): factor scores of a one-factor solution of principal component factor analysis of the six variables for workplace organization mentioned in note (3) above; (7): factor scores of a one-factor solution of principal component factor analysis of the three variables for human capital mentioned in note (4) above; (8): dummy variable (value 1 for firms reporting that employee compensation according to team performance is ‚important' (values 4 and 5 on a five-point Likert scale)); (9): dummy variable (value 1 for firms reporting that part-time work is ‚important' (values 4 and 5 on a five-point Likert scale)); dummy variable (value 1 for firms reporting that flexible yearly working time is ‚important' (values 4 and 5 on a five-point Likert scale)); equations include also 2-digit industry controls (27 dummies); ***, **, * denote statistical significance at the 1%, 5% and 10% level respectively; heteroscedasticity robust standard errors (White procedure). (1) 0.777*** (0.056) TECHNS (2) 1.094** (0.448) ORGANS (1) : number of employees calculated in full-time equivalents; (2): sum of the stardardized variables for user intensity of internet and intranet (two variables measured on a five-point Likert scale); (3): sum of the standardized variables for work place organization (six dummy for: job rotation; team work; decrease of the number of managerial levels since 1995; overall delegation of (not further specified) competences from managers to employees since 1995; employees have at the workplace level the competence to solve autonomously emerging production problems; employees have at the workplace level the competence to contact autonomously customers); (4): sum of the standardized variables for human capital (three variables: share of employees with high education; share of employees receiving job-related training; dummy variable for computer training); (5): dummy variable (value 1 for firms reporting that employee compensation according to team performance is ‚important' (values 4 and 5 on a five-point Likert scale)); (6): dummy variable (value 1 for firms reporting that part-time work is ‚important' (values 4 and 5 on a five-point Likert scale)); (7): dummy variable (value 1 for firms reporting that flexible yearly working time is ‚important' (values 4 and 5 on a fivepoint Likert scale)); (8): dummy variable (1 for firms reporting that investment decisions are ‚often' discussed in work teams (values 4 and 5 on a five-point Likert scale)); (9): dummy variables (value 1 for firms reporting that at the workplace level employees have the competence for determining the sequence of performing tasks (the way of performing tasks) (values 4 and 5 on a five-point Likert scale)); equations include also 2-digit industry controls (27 dummies); ***, **, * denote statistical significance at the 1%, 5% and 10% level respectively. (1) : sum of the standardized variables for work place organization (six dummy for: job rotation; team work; decrease of the number of managerial levels since 1995; overall delegation of (not further specified) competences from managers to employees since 1995; employees have at the workplace level the competence to solve autonomously emerging production problems; employees have at the workplace level the competence to contact autonomously customers); (2): sum of the standardized variables for human capital (three variables: share of employees with high education; share of employees receiving job-related training; dummy variable for computer training); (3): sum of the stardardized variables for user intensity of internet and intranet (two variables measured on a fivepoint Likert scale); (4): factor scores of a one-factor solution of principal component factor analysis of the six variables for workplace organization mentioned in note (1) above; (5): factor scores of a onefactor solution of principal component factor analysis of the three variables for human capital mentioned in note (2) above; (6): factor scores of a one-factor solution of principal component factor analysis of the two variables for information technology mentioned in note (3) above; equations include also 2-digit industry controls (27 dummies) and firm size controls (six dummies); ***, **, * denote statistical significance at the 1%, 5% and 10% level respectively; heteroscedasticity robust standard errors (White procedure). (dummy for human capital: 0: share of employees with high education up to 10%; 1: more than 10% of employees with high education); See also notes of table 1 for other variables; equations include also 2-digit industry controls (27 dummies); ***, **, * denote statistical significance at the 1%, 5% and 10% level respectively; heteroscedasticity robust standard errors (White procedure). 
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